Cocaine-induced modulation of long-term potentiation in the CA1 region of rat hippocampus.
In order to further characterize the actions of cocaine on synaptic activity in the hippocampus, recordings of field excitatory postsynaptic potentials in the CA1 region of the rat hippocampal slice preparation were used to monitor drug effects on long-term potentiation (LTP) evoked in response to stimulation of the Schaffer collateral pathway. Cocaine had dose-dependent, biphasic effects on the magnitude of LTP at these excitatory synapses in the stratum radiatum ranging from a significant enhancement of LTP at intermediate drug concentrations (5-10 microM), to an inhibition of LTP at a relatively high drug concentration (30 microM). The local anesthetic lidocaine had only inhibitory effects on the induction of LTP at all concentrations examined (10-75 microM), whereas the monoamine transporter antagonists, WIN 35348 (1 microM) or GBR 12935 (5 microM) significantly enhanced the magnitude of LTP. The D(2)-like dopamine receptor antagonist, eticlopride was effective in preventing this action of cocaine, whereas pretreatment with the D(1/5) antagonist, SCH 23390 was ineffective. These results suggest that endogenously released dopamine, in the presence of cocaine (5-10 microM), can act via D(2)-like receptors to significantly increase the magnitude of LTP in the CA1 region of the hippocampus.